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EXECUTIVE SUMMARY 

A Phase I-Installation Assessment was completed forthe Bettis Ato 
Laboratory to satisfy the requirements of U. S. Department of Energy (DOE) 
Order 5480.14 Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA) program. -This assessment included a review of the setting of the 
Laboratory with respect to local weather conditions, geology and soils. 
hydrology and hydrogeology, and sensitive environmental settings. ILaboratory 
procedures and practices were reviewed to establish past disposal practices 
for listed CERCLA hazardous substances and to establish, if any, disposal or 
spill locations onsite which may pose an undue risk to health, safety or the 
environment. 

As a result of this review, Bettis had fdentfffed one location onsIte that has 
cheinical contaminants, mainly organic solvents, present in the soil and in the 
adjacent groundwater. The same contaminants were also identified in other 
gfoundwater discharge locations onsite. The Hazard Ranking System((HRS) com- 
pleted for this location produced an overall site rating of 6.8. The 
individual pathway scores were: S-migration = 2.6; S-fires+ explosion = 0; 
and S-direct contact = 4.2. This rating does not pose an undue risk to 
health, safety and the environment as the result of migration of contaminants 
from the inactive waste site. Pursuant to DOE Order 5480.14, additional Phase 
II through Phase V actions are not warranted. However, Bettis intends to 
continue environmental monitoring activities to confirm that the conclusions 
of this report do not change. Futhermore. any evaluations or corrective 
actions that may be required by environmental statutes will be performed as 
applicable. 

There are several onsite areas that contain residual, low-level radioactivity 
that resulted from spills primarily In the 1950s and 1960s. These Iareas are 
controlled under the provisions of DOE Orders 5480.2 and 5820.2 and, are thus 
excluded from the OOE 5480.14 CERCLA program. However. for the record. 
Phases I through V type actions have been taken on these areas. The results 
of.,Phase V type environmental monitoring have been published annuallly in 
reports distributed to the DOE. the Environmental Protection Agency, (EPA), and 
the Pennsylvania Department of Environmental Resources. The environmental 
monitoring results demonstrate that these areas do not provide a threat or 
pose an undue risk to health, safety, or the environment. 

-l- 



.2 ,. INTRODUCTION 

a. Background 

Public Law 96-510. Comprehensive Environmental Response, 
and Liability Act (CERCLA) of 1980, establishe fund fo 
cleaning up hazardous substance disposal areas bP of priv 
specifies persons who are liable for reimbursing the fund 
be ordered to undertake cleanup activities. In response 
the U.S. Department of Energy (DOE) issued DOE Order 5481 
Comprehensive Environmental Response, Compensation and Li, 
Program. This order defines actions to identify and evali 

.<, hazardous substance disposal sites on DOE installations aI 
remedial action as necessary to improve control of hazard1 
migration from such sites. The DOE CERCLA Program is to 
accomplished in five interdependent phases: 

1. 

n 

Phase I - Installation Assessment, to evaluate sitI 
records, to locate and identify those inactive haz' 
disposal sites that may pose an undue risk to heal 
and the environment as a result of migration of ha, 
substances. 

2. 

3. 

. . 

4. 

5. 

Phase II - Confirmation, to quantify, by prelimina 
comprehensive environmental survey. the presence o 
hazardous substances that may pose an undue risk tl 
safety, and the environment. 

Phase III - Enqineering Assessment, to develop. ev, 
recommend a plan for controllina the miaration of I 
substances identified in Phase f1 or fo; effecting 
actions at the installation. 

Phase IV - Remedial Actions, to implement'the recol 
site-specific remedial measures identified in Phasl 

I co; 
r-l 

mpensation 
use in 
e sites and 
nd who may 

CERCLA, 
14. 
ility Act 
te inactive 
to effect 

s substance 

history and 
dous waste 

safety, 
;dous 

ry and 
r absence of 
0 I health, 

I 
all 
he, 
A 

mm 

includes the engineering, design, and actual consti 
barriers to restrain migration of identified hazarl 
substances and/or decontamination operations. 

e/ 
rut 
"41 

Phase V - Compliance and Verification, to review mol 
data. perform any monitoring reauired to determine 
remedial action and decontamination has been effect 
establish any continuing monitoring requirements, al 
remedial action documentation. 

(l)Disposal area is any area where a CERCLA listed hazardous substt 
has come to be located regardless of cause. 
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This document has been prepared to satisfy the report re 
the Phase I - Installation Assessment as specified in DO 

b. Authority 

The Bettis Atomic Power Laboratory is owned by the U.S. Of 
.L Energy (DOE) and operated by the Westinghouse Electric Car! 

As a U.S. Department of Energy facility, the operation is 
the policy and procedures of the DOE. Therefore, DOE Ordc 
dated April 26, 1985, applies to the Bettis Atomic Power I 

c. Purpose 
': 

This Phase I-Installation Assessment report was prepared 1 
the'requirements of U.S. Department of Energy (DOE) Order 
Comprehensive Environmental Response, Compensation, and Li 
(CERCLA) Program. This program entails efforts to identii 
evaluate inactive hazardous substance disposal sites on O( 
installations and to effect remedial actions when necessal 
control of hazardous substance migration from sites. The 
report purpose is to locate and ldentlfy those inactive hi 
substance disposal sites that may pose an undue risk to hf 
and the environment as a result of migration of hazardous 

d. Scope 

The scope of the Phase I report involved'an assessment of 
lation primarily with respect to onslte hazardous substanc 
practices. Included in the scope of activities were the f 

- investigations and meetings with employes who have dirf 
of present and past operations and site conditions: 

- reviews of pertinent documents such as environmental ar 
monitoring reports and results. incident investigation: 
reports, site maps and photographs. audit documentatior 
records, shipment records, State and Federal permit dot 
and site waste management plans; 

- reviews of site history and mission; 

- reviews of chemical inventories past and present and di 
iecords; 

- reviews of all underground tanks; 

- conducting physical inspections to validate site-specif 
information including evidence of environmental stress; 

-3- 
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- use gathered information to identify locations onsite where 
contamination from hazardous substances exists: and 

- evaluate selected sites using the EPA Hazard Ranking System 

Methodology 

The methodology used in completion of this Phase I facility assessment 
report has followed the outline contained in DOE Order 5480.14. 
Bettis initiated efforts to establish the presence of hazardous 
substance contamination onsite in late 1983, prior'to the OQE Order. 
The initial effort entailed a review ofpast disposal and control 
practices for hazardous substances with employees who had direct 
knowledge of such matters. The discussions and investfgatibns of late 
1983 identified onsite disposal areas. Sampling and survey/programs 
were initiated to establish the actual presence of hazardous materials 
at the disposal site and at other locations around the Laboratory. 
The data collected as part of this preliminary sampling andlsurvey 
work confirmed the presence of some contaminants onsite. This led to 
the initiation of field investigations involving core borings, soil 
sampling, well installation and groundwater sampling. This field 
investigation confirmed the presence of contaminants in the area of 
the inactive waste site and in other groundwater discharge locations 
onsite. In concert with this effort, reviews of other installation 
information had been initiated to establish other areas onsjte that 
might be considered for further investigation. Figure 1 presents a 
decision tree that outlines how Bettis has approached the CERCLA 
program. 

3. INSTALLATION DESCRIPTION 

a. Location, Size. Boundaries (l)* 

The Bettis Atomic Power Laboratory is located in the Borough of West 
Mffflin. Allegheny County, Pennsylvanfa, approxfmately efght mfles 
southeast of central Pittsburgh. Figure 2 shows the relation of the 
Bettis Site to the surrounding environs and Figure 3 provides a 
topographic map of the area imnediately surrounding the site,. The 
Bettls site is located at Longitude 79"53'55" and Latitude 40"21'37". 

Allegheny County is a highly industrial urban center with a population 
of 1,450.085 as of the 1980 census, 26,070 of whom are residents of 
West Mifflin Borough. Populations residing within various distances 
from the Bettis site are shown in Figures 4 and 5. 

“ 

*-Indicates Reference document for this section of the report. 
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terminal,-and~a service station. idditional adjacent props 
purchased in 1952. In 1957. approximate 201.7 acres were c 
the Federal Government (Atomic Energy Commission). Today, 
site remains a research and development facility operated t 
Westinghouse Electric Corporation for the U.S. Department c 
(DOE) under the jurisdiction of the Pittsburgh Naval Reactc 

The present Bettis site was origina!ly developed in the late 1920s as 
Pittsburgh's first airport named the Bettis Air Field. West 
acquired title to the Bettis field property (about 146 acre; 
1949 alona with three airolane hanaars. an administration b\ 

$ 

i 
Ii 
If 
It 

:inghouse 
;) in May 
wilding, a 
ties were 
!eded to 
:he Bettis 
I 
' Energy 
'5 Office,. 

Most of the developed land is within a secured area.with or 
ways, parking facilities, and a few small buildings outside 
security fence. A residential district borders the site or 
however, LIecause that end of the site is heavily forested, 
are remote from actual Bettis operations. On the northern 
an industrial district is adjacent to the site. Commercial 
residential developments border the site on the south and t 
Screens of trees serve to isolate residences to the south a 
the site from Bettis activities. Two public roadways run a 
length of the south perimeter of the property; a public rai 
by the north end of the site. 

b. Orqanization and Mission (2) 

The Bettis Atomic Power Laboratory was organized in 1949 th 
joint efforts of Westinghouse, the Navy, and the Atomic Ene 
Commission (AEC). Today, the facility is operated by Westi 
Electric Corporation for the U.S. Oepartment of Energy (OC 
the jurisdiction of the Pittsburgh Naval Reactors Office. 
grounds, buildings and equipment of the Bettis site are the 
of the Federal Government (OOE, formerly ERDA (Energy Resea 
Development Administration), formerly AEC). 

The'primary mission of Bettis has always been directed towa 
design, development, testing, and operational follow of nut 
reactor propulsion plants for Naval surface and submarine v 

In 1949, employing a total of 60 persons (20 of whom were e 
and scientists), the Bettis Atomic Power Laboratory became 
private industrial organization to receive a government con 
begin work on a nuclear reactor to produce propulsion power 
rently, 2,275 people are employed at Bettis;'of this number 
mately 970 are engineers and scientists, approximately 200 
ment personnel, and the remainder are technician, craft, an 
personnel. 

- 10 - 

y road- 
the 
the east; 

.esidences 
boundary, 
and 
le west. 
Id west of 
ong the 
road runs 

,ough the 
'9Y 
lghouse 

?lunder 
property 
ch and 

,d the 
ear 
ssels. 

lgineers 
he first 
,ract to 

Cur- 
approxi- 
,re manage- 

clerical 
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Bettis' first accomplishment was the SlW prototype reactor for 
submarine propulsion. Bettis thenfocused on a functional nuclear 
vessel. These efforts contributed to the completion of the NAUTILUS, 
the country's first nuclear-powered submarine. Also, Bettis work on 
the prototype plant for a surface ship, and successful opeiation of 
the prototype in Idaho, were instrumental in the developmeht of the 
first nuclear-powered surface ship, the cruiser LONGBEACH,land the 
first nuclear-powered aircraft carrier, the ENTERPRISE. The Navy 
currently operates over 140 nuclear-powered vessels, for most of which 
Bettis provides propulsion plant engineering support. 

In addition to the primary objective ,of continued work in the 
development of the nuclear Navy, Bettis has also played a yole in the 
development of landbased reactor plants. Under AEC's Naval Reactors 
Division, the Laboratory began work on the design and development of 
the first U.S. full-scale nuclear power plant for divilianluse: This 
was the Shippingport Atomic Power Station. The Shippingpotit station 
was also used to test the first light water.breeder reactor (LWBR). 

I. 
Specifically, the Laboratory exists for supporting this natlon's 
capability to deploy and maintain a modern nuclear Navy. 

4. ENVIRONMENTAL SUMMARY 

a. Meteorology (3.4) 

Bettis lies at the foothills of the Allegheny Mountains about 8 miles 
southeast of the confluence of the Allegheny and Monongahel,a Rivers, 
which form the Ohio. The site is a little over 100 miles southeast of 
Lake Erie. It has a humid, continental type of climate modified only 
slightly by its nearness to the Atlantic Seaboard and the Great Lakes. 

The predominant type of air which influences the climate of the Bettis 
site has a polar continental source In Canada and moves in upon the 
region by way of tracks which vary from almost due.north fnom the 
Hudson Bay region to a long westerly trajectory resulting from polar 
outbreaks into the Rockies which progress eastward. There are 
frequent invasions of air from the Gulf of Mexico during the summer 
season with resulting spells of warm, humid weather. During the 
winter season, air from the Gulf occasionally reaches as far north as 
Pittsburgh (Bettis) and causes the normal alternate periods! of 
freezing-thawing. The last spring temperature of 32 deqrees will 
usually occur in late April and the ffrst in autumn in late, October, 
to give an average growing season of about 180 days. 

Precipitation is distributed well throughout the year. Ou+ng the 
winter months, about a fourth of the precipitation occurs as snow and' 
there is about a 50 percent chance of measurable precipitation on any 
day. Thunderstorms occur normally during all months except the 

.i, midwinter ones, and have a maximum frequency in midsummer. The first 
appreciable snowfall is generally late In November and usually the 

.1 last occurs early in April. Snow lies on the ground in the suburbs an 
average of about 33 days during the year. 

- t1 - 



Seven months of the year, April through.October. have sunsl 
than 50 percent of the possible time. During the remainin< 
months, cloudiness is more frequent because the track of m- 
storms from west to east is closer to the area and because 
fr?quent periods of cloudy, showery weather associated witl 
winds from across the Great Lakes. Cold air drainage induc 
many hills frequently leads to the formation of early morn' 
which may be quite persistent in the river valleys during 1 
months. 

Tables l-3 show an accumulation of meteorologica! data for 
precipitation, snowfall, and temperature taken from the Grc 
Pittsburgh Airport (nearest weather station to Bettis) for 
1955-1984. Table 4 is overall data for the year 1984, whit 
most recent data available. 

Local surveys and data accumulated by the U.S. Weather Burt 
that prevailing winds for the Bettls vicinity occur about ! 
time from the southwest quadrant. Wind speeds of 5-12 mph 
69% of the time and less than 5 mph about 12% of the time. 
speed-stability category frequency distribution at Allegher 
Airport (1982-1983) is shown in Figure 6. The Allegheny Cc 
Airport is one mile southwest of Bettis. Average daily ten 
during the year range from 43 to 62°F. The annual average 
snowfall amount to 36 inches of water. Normal atmospheric 
over the Eettis site are expected to occur about 69% of thf 
isothermal and inversion conditions develop about 31% of tt 
southerly air flow predominates during the inversion condil 

b. Topoqraphy, Soils and Geoloqy 

Topoqraphy (5, 6) 

Allegheny County is situated in a rugged section of the Al. 
Plateau (see Figure 3). Stream erosion of a former plain < 
produced the present land surface. Bettis is situated on i 
above the Monongahela River. The elevation of Bettis is a 
approximately 1200 feet. The normal pool elevation of the 
River is approximately 720 feet. This puts Bettis approxin 
480 feet above the Monongahela River. 

Soils (7) 

The soils at the Bettis site are residual in origin, havin! 
formed by weathering of the underlying Monongahela Group bf 
are the result of filling operations: The soils onsite art 
as the Culleoka and Urban Land-Guernsey Soils. The Culleol 
characterized as moderately deep, well drained soils formec 
and fine grained sandstone bedrock. They generally occur ( 
slopes, have moderate permeability, and normally a water ti 
four feet throughout the year. The surface soil can be de! 
dark brown, granular silt loam, while the subsoil is yellou 
blocky silt loam to channery clay loam. The substrata con! 
yellowish-brown, massive, very channery clay loam. 
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_ -. 
Precipitation, Years 1955-1984 
Greater Pittsburgh Afrport. PA 

TABLE 1 

. . 

PRECIPITATION (inches) 

I 
t 

EL- - . 
: , I , 

es 9 
urg 

, 
r- 
: I I 
I 

, 
I 

ar 55-1981 
ib Aj,rport. PA 

I - 
, 

, 

- ! 
AVI 

3.36 I 3.71 
erage Temperaturi 

Greater Pittsbl 

AVERAGE TEMPERATURE (deg. F) TABLE 2 
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Snowfa 
G 

I, Seasons 1955-1956 to 1984-1?85 
sater Pittsburgh Airport, PA 

1' 
irf 

SNOWFALL (inches) 
I 
JULY 
0.0 

0.0 
0.0 

::: 
0.0 

::: 
0.0 
0.0 

::: 

::: 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

,j 
0.0 

AUG 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

::: 
0.0 
0.0 
0.0 

::: 
0.0 
0.0 

2: 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

SEP 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

::: 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

::: 

2: 
0.0 

::: 
0.0 
0.0 

0.0 

OCT 
7 

?:5” 
0.0 

T 

Oi’ 

‘iB 
T 

0.2 

'i" 
oT1 

05 
1.8 
'i" 
0.0 
: 

'i" 

: 
or0 
0.0 

0.2 

/ 
, 
, 
, 

I 

, 

I 

/ 

I 
I 

TABLF: 3 

‘;:: 
20.4 
13.7 
10.9 

6.9 

2:: 
4.0 

13.0 

:::: 
6.1 
2.2 

13.9 
3.3 
6.4 
5.4 

'2:: 
11.9 

3.6 
'2.0 
11.4 

10.0 

- 
HAR 

-7-2 
8.7 
7.6 

21.3 
1.4 

19.1 
4.5 
6.1 

13.3 
8.5 

:::: 
3.9 

16.1 
16.8 
9.8 
4.6 

::i 
..a 
0.9 
..O 
2.0 
7.9 
7.6 

12.2 

,::: 

8.7 

- 
HAY 

-32 
E 
0.0 

k’ 
0.0 
0.0 
3.1 

::: 

OTO 
0.0 
0.0 

: 
0.0 

‘i” 
0.0 
0.0 
0.0 

::: 
0.0 
0.0 

OTAL 

-E- 
31.9 / 
45.6 
62.2 
76.0 
13.1 / 
53.4 
62.6 

.2.2 / 
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I. 

WIND ROSE* 
ALLEGHENY COUNNAlRPDRT(1982-1983) 

NNW 

6 - 

.NNE 

‘fRACTION OF TIME THE WIND BLOWS INTO SECTOR 

WIND SPEED - STABILITY CATEGORY 
FREQUENCY DISTRIBUTION (1) 

ALLEGHENY COUNTY AIRPORT (1982.19831 

PASIl”lLL t2) 
STABILITY WIND SPEED. MPH 

CLASS o-4 5-7 8-12 13-18 19-24 
7 ( 

A .00822 .00411 0 0 0 
8 .01438 .03116 .00616 0 0 
C .00763 .C3048 .05137 .00514 ‘.00034 
3 .02500 .11067 ,.24176 .16986 .00685 
E 0 .CEfX .06557 0 
,F .01815 .09418 0 0 
G .05171 0 0 0 0, 

(l)The sum‘ of fractions over all wind speeds and.stability classes must eq' 
(2)Stability Class D is a neutral condition , Classes E through G lead to 1 

inversion conditions, and Classes C to A lead to less stable and turbull 
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The Urban Land-Guernsey soils are described as variable cohsisting of 
highly disturbed land resulting from cut and fill operatio's and 
subsequent coverage with urban works. .I! These soils occur I, a complex 
pattern with Culleoka soils which are described above. The Guernse.y 
soils are characterized as deep, well drained soils with alslow 
permeability and a winter water table within 1 or 2 feet of the 
surface. This soil type is formed from interbedded clay shal.e, shale 
and limestone bedrock. 

Geology (5, 6, 8) 

The geologic formations that underly the portion of Allegheny County 
in which Bettis is located are part of the Pennsylvanian System. The 
Monongahela, Conemaugh and Allegheny Groups, all part of the 
Pennsylvanian System, underly the site. The bedrock units/c 
dip to the southwest a few feet per mile. The underlying st 
contain structural folds called anticlines and synclines. 1 
these foldstrend about N30"E. The Monongahela Group, the t 
group, includes beds of limestone, variable shales, dlsconfi 
layers of sandstone and coal beds. Several of these coal Qf 
significant economic importance. The base of the Pittsburgh 
marks the end of the Monongahela Group. The Monongahela Gic 
in thickness from 300 to 400 feet. The Monongahela Group, i 
is not a good yielding aquifer due to undermining and stre: 
through many of the formations. 

)f the area 
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The axes of 
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!ds have 
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)up ranges 
in general, 
is cutting In 

Some of the important beds in the Monongahela Group are thf 
limestone, Benwood limestone, Sewickley sandstone. Fishpot 
Pittsburgh sandstone, and the Redstone and Pittsburgh coal. 

Extensive mining of ,the Pittsburgh coal seam has occurred t 
and south of the site as well as under the Bettis site. Tt 
Pittsburgh coal seam lies about 200-250 feet below the acti 
of the site. Most of the-Pittsburgh coal that can be minec 
removed. 

The Conemaugh Group is much less calcerous than the Monongi 
Group. It consists mainly of sandstone and shale with smal 
of coal and limestone. In the portions of the county wherf 
located, the Conemaugh Group is overlain by the Monongahelr 
The Conemaugh Group can yield water in the range of 1 or 2 
100 gpm. The yields qf wells in the Conemaugh Group vary c 
site specific conditions. 

The rocks of the Allegheny Group are composed of shales 
some limestones. and some coal. In the southern portio; zi 
County this group is too deep to serve as an aqulfer for WC 
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Core borings taken onsite for various reasons confirm that the bedrock 
consists of layers of limestone, shale, and sandstone. OneI bore 
drilled to an elevation of approximately 1075 feet (120 feet below the 
surface) did not reveal the presence of any appreciable coal. 

Table 5 presents a generalized cross section of the geology of the 
rock strata beneath the Bettis ,site. 

c. Hydrology and Hydrogeoloqy 

Hydrology 

The surface water from the Bettis site flows into Bull Run. Bull Run 
origjnates on the Bettis site and flows approximately 1.4 mjles before 
joining Thompson Run which empties into the Monongahela River in 
Duquesne. 

The waters in Bull Run originating from the site.include ante-through 
non-contact cooling water, storm water runoff and some process 
waters. Based on recorded monthly flow data, the flow from/the site 
in 1985 ranged from 0.31 cfs to 0.85 cfs with an average flow of 
0.52 cfs. The flow can be compared.to that of the Monongahela River 
at the Braddock gage station below Bettis where the averagelflow is 
approximately 12,150 cfs. Because much of the developed area of the 
Laboratory is covered by buildings or paved areas such as roadways and 
parking lots, the discharges from the site can increase significantly 
during periods of heavy rain. 

Because of the location and elevation of the Eettis site, flooding 
from local streams or rivers is not possible. Some minor bank 
overflowing from Bull Run may occur downstream from the site during 
extreme precipitation events. 

Hydroqeology (5, 6. 8) 

The Eettis site is underlain by the geologic units of the 
Pennsylvanian Monongahela Group. The Monongahela Group is not an 
important local aquifer. Well yields from the Monongahela Group range 
from less than 1 to 30 gpm. 

In general, the geologic formations under the Eettis site ar,e part of 
a regional trough that plunges (becomes progressively lower), S3O"W at 
a rate of 20 to 30 feet per mile. Secondary folding subparallel to 
the major plunge has created anticllnal and synclinal structures whose 
limbs rise or dip at varied rates. The topographic features of the 
area such as high hills cut by major stream valleys greatly effects 
the direction and depth of water tables. 
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TABLE 5 

GENERALIZED SECTION OF ROCK STRATA BENEATH THE BETTIS LABORA z 

Classification 

System Group Formation Strata Rem, 

Monongahela Pittsburgh Cyclic sequences Extends 
of shale, lime- near sur 
stone, claystone, to Pittsl 
and coal. 

Pittsburgh coal Mined ou' 
seam is bottom 200 feet 
stratum. Bettis. 

Conemaugh Casselman Cyclic sequences Coal depl 
of sandstone, this groi 
shale, silty, normally 
claystone ("red Formatiol 
beds"). and thin 250-300 
limestone.and base is 
coal. level of 

River. 

Glenshaw Cyclic sequences Formatiol 
of sandstone, to 380 fi 
shale, red beds, 
and thin lime- 
stone and coal: 
fossiliferous 
limestone. 

Allegheny Freeport Upper Freeport Major co 
coal seam is top 600 to 6 
stratum. below le 

Pittsbur' 

Pennsylvanian system rocks extend down 
to about sea level. 
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There may be subregional groundwater regimes where the discharge of 
the groundwater is to local streams. In cases where the stream 
channels lie below the water table, some aquifers may discharge on 
valley slopes. 

The extensive undermining in the area surrounding Bettis has dffected 
the groundwater flow. Settling associated with the mining has 
resulted in fractures in many of the overlying geologic units 
resulting in the draining of these units or disturbance of previous 
flow paths. 

Locally, groundwater flow may be affected by perched water fables. 
Perched water tables occur where an impermeable layer exists which 
prevents the downward flow of water to the aquifer. The impermeable 
layer may be rock or a very heavy clay. 

Hydrogeologic investigations indicate that both undermining and 
perched water tables may influence the groundwater regimes under the 
Bettis site. A study performed in 1968 by a consultant concluded that 
the site groundwater is influenced by undermining and that 1,ocalized 
perched water tables exist. Groundwater elevations found during this 
study. conducted during the summer months, ranged from Elevations 1156 
to 1178 feet, the higher elevation being associated with the, perched 
water table. The top of the water table was found in eithen a shale 
or limestone layer. A foundation investigation study in the same 
general area in 1981 did not encounter groundwater in any ofi the test 
borings. These test borings were drilled only to a maximum elevation 
of 1179.5 feet. 

Depths to groundwater encountered in the inactive waste site 
investigation ranged from Elevations 1134 to 1119 in test borings 
drilled at the base of the hillside site (see Section 5). 

There are several springs onsite where groundwater discharges to the 
surface. Most notable are the 8uono Farm Spring and the Northeast 
Spring (see Figure 7). The interconnection of these springs with the 
local groundwater regimes is not thoroughly understood. 

In general, the groundwater quality in southwestern Pennsylvania can 
vary considerably. Groundwater in the younger geologic formations is 
low in solids. Water from older formations is usually hard and may 
contain high levels'of minerals such as iron. Iron appears to be the 
most naturally occurring pollutant in the local groundwater. 
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Water and Air Quality 

Water Quality 

The Bettis Laboratory discharges liquid effluents From tt 
through both the storm and sanitary sewer systems. The s 
system at Bettis currently discharges into the West Miff1 
sewer system and is treated at the Thompson Run Sewage Tr 
Plant. Until approximately 1961 the Laboratory was serve 
onsite sewage treatment plant consisting of coagulation a 
and by several septic tank systems. The original air fia 
were served by septic systems until the buildings were ti 
onsite treatment plant in about 1950. In about 1961, the 
treatment was eliminated and the sewer system tied into t 
municipal system. The old sewage treatment plant has sir 
dismantled and the filter beds removed. 

‘The Bettis storm sewer system discharges through two outf 
fied as the Bull Run and the Northeast Area Outfalls (see 
A third outfall in the Northeast Area was eliminated in 19 
pump station was installed to direct the flow from this olr 
the existing Northeast Area Outfall. Approximately 1.2 x 
of water discharged through the outfalls in 1985. Approxi 
of the flow was released through Bull Run and the remainir 
through the Northeast Area. Both stations are equipped wi 
monitoring devices and composite sampling equipment. Ther 
are covered by a National Pollutant Discharge Elimination 
(NPDES) Permit. The principal sources of flow in the star 
once-through non-contact cooling water, surface runoff ant 
water. There is no treatment of the discharges. 

The discharges comprise most of the flow of Bull Run. 61.11 
empties into Thompson Run about 1.4 miles below the site. 
Run flows about 2.6 miles before emptying into the Mononga 
in the City of Duquesne. The Monongahela River is used as 
source for public water supply for surrounding communities 
no known wells within three stream miles of the site whict 
for drinking water or irrlgatlon purposes (6). There are 
known surface water intakes for drinking water within thre 
miles of the Bettis site. 

Bettis maintains an extensive monitorFng program'for the s 
discharges. . A description of the monitoring program is pT 
below: 

Samples of effluents discharged through the Bull Run and F. 
Area Outfalls are collected on at least a monthly basis. 
hour composite and grab samples are collected and analyzec 
fecal coliform. suspended solids, and temperature. Quartc 
composite and grab samples are collected and analyzed for 
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aluminum, arsenic, chromium (hexavalent). copper, cyanide (free), 
dissolved oxygen, fluoride, iron (dissolved), iron (total)\, lead, 
nickel, nitrate, nitrite, oil and grease, phenols, dissolved solids, 
threshold, odor, organic carbon and zinc. Also, composite and grab 
samples are collected and analyzed for ammonia. boron, chemical oxygen 
demand, chloride, chromium (total), color, cyanide (total)! organic 
nitrogen, potassium, sodium, specific conductance. and surfactants at 
least once during the year. In addition, Bull Run and Northeast Area 
effluents are collected and analyzed for volatile halogenated 
organics. The flow from the outfalls is constantly monitored. 

Grab samples of the influent municipal water supply, which comprises a 
significant portion of the plant discharges, are collected and 
analyzed for the same parameters and at the same frequencies described 
above for the Bull Run and Northeast Area effluents. 

Samples are collected and analyzed using accepted procedures and 
methods such as those approved by the Environmental Protection Agency 
(EPA) in Title 40 Code of Federal Regulations. 

The results of the monitoring program for 1985 are presented in 
Appendix A. The Bettis evaluation of these results concludes that the 
operations of the Bettis Laboratory are resulting in no significant 
impact on the local water quality. 

Bettis has initiated a program of groundwater monitoring 
background levels and site contributions of,chemical pollutants. The 

.groundwater is sampled at springs and seeps located around the Bettis 
property. In addition, monitoring wells were installed at the site in 
November 1985. These wells are also being used to establish the 
quality of the groundwater. Further discussion of the monitoring well 
installation and sampling is contained In Section 5. 

Samples are collected using accepted collection methods and analyzed 
using only approved protocols. A summary of the groundwater analysis 
results for 1985 is contained in Appendix 8. 

The samples indicate the presence of some trlhalomethane compounds in 
the plant discharges and some of the groundwater. These compounds are 
also found in the influent municipal water which compris,es lthe 
majority of the dry weather flow In the discharges and issuspected to 
contribute through leaking lines, etc. to the flow in some lgroundwater 
seeps. The presence of man-made organics such as tetrachloroethylene 
and trichloroethylene in the groundwater and wells represents a situa- 
tion which will require additional analysis and evaluation 
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i 
Air Qualjty 

The sources of air effluents at Bettis include discharges from 
combustion units such as boilers. 
gas and/or fuel oil. 

These units are operated/ on natural 
Estimates of their effluent discharges indicate 

that the discharges are well within limits imposed by locall, state and 
federal laws. 

e. Environmentally Sensitive Conditions (9, 10) 

The Bettis Laboratory was reviewed for environmentally sensftive 
conditions. This was accomplished using the Bettis Environmental 
Assessment and following the Pennsylvania Oepartment of Envpronmental 
Resources (OER) Environmental Assessment Process (EAP). The DER/EAP 
is used to review environmental, social and economic conditions for 
selected waste disposal sites but serves as a good review of sensitive 
factors for any facility. Among the topics reviewed were the location 
of the site with respect to: (1) 
designated as a national or state, 

a corridor of a stream or( river 
wild, scenic or recreatipnal river 

in accordance with the National Wild and Scenic Rivers Act of 1968 or 
the Pennsylvania Scenic Rivers Act; (2) a stream or river 1;lsted as l- 
A priority for study by the OER as a 
river; (3) a unit of the National Parks 
or a recreation area operated by the Army 
Appalachian Trail; (5) a national natural 
U.S. Park Service or a natural area or wild area 
Environmental Quality Board; (6) a national 
fish hatchery or national environmental center: (7) property owned by 
the PA Historical and Museum Commission; (8) a historic site listed in 
the National Register of Historic Places; (9) state forest or game 
lands; (10) an area which is the habitat of a rare, threatened, or 
endangered species of plant or animal protected by the Federal 
Endangered Species Act of 1973 or recognized by the PA Fish Commission 
or Game Commission; (11) prime farmland as indicated in the U.S. Soil 
Conservation Service County Soil Survey; (12) wetlands; (13) a Special 
Protection Watershed as designed in Chapter 93 of the Rulesland 
Regulations of the PA OER; (14) a 100 year flood plain; (15) public 
water supply systems; and (16) landslides, sinkholes or mine 
subsidence prone areas. 

After reviewing the topics above, it was concluded that Bettis does 
not lie within an environmentally sensitive area. An exception to 
this conclusion is that Bettis is located within the landslide and 
mine subsidence prone area of western Pennsylvania. While the 
developed area of the site is considered free of landslide hazards, 
steep slopes on the northern and eastern edges of the site could be 
affected. These areas are stabilized by vegetative growth./ The 
probability of mine subsidence is considered very .low for the site, 
based primarily on the depth to the mines under the site. 

L 



The only biological pathway which Bettis could impact appea'rs to be 
through contact or usage of water discharged from.the site.1 
References indicate no direct usages of the surface water 01' ground- 
water from the site for drinking or agarlan purposes. The nature of 
Bull Run (low, intermittent flow) does not lend itself to the develop- 
ment of a diversified aquatic ecosystem which could be affebted by 
Bettis activities. Based on this information there is little concern 
that Bettis is providing a negative environmental impact. 

5. FINDINGS 

; a. Employe Interviews 

As part of the effort to determine the existence of potential onsite 
disposal and spill areas, several meetings were held in the(fal1 of 
1983. These meetings included representatives of the present 
Environmental Engineering group and selected employes who had direct 
knowledge of or were directly involved, in the generation and/or 
disposal of waste materials at the Laboratory since its.inception. 
These individuals represented a segment of the Laboratory (haste 
producers such as shop and laboratory managers, facilities staff such 
as plant engineers and grounds and maintenance supervisors and 
surveillance personnel including individuals involved in industrial 

; safety and fire protection) who would have been aware of the types, 
quantities and locations of onsite waste disposal or spills! These 
personnel have an average of twenty five years experience with the 
Laboratory and some of their service dates back to the incebtion of 
the Laboratory in 1949. 

During the meetings, old site photographs were reviewed and discussed. 
The conclusions of the meetings and discussions were the following: 

, 
The storm and sanitary sewers were used to dispose of many of the 
wastes produced at the Laboratory in the past between 1949 and the 
mid-1970s. 

No major spills of materials were remembered. Consistent with 
standard industrial practice at that time, the early policy was 
generally to wash the material down a storm or sanitary drain. 
This might have been preceded by some efforts to reduce'the' 

r toxicity or hazard, i.e., neutralization of acids and bases. This 
policy changed when environmental concerns received mar{ attention 
in the late 60s and early 70s. At that point spills wer,e given 
more attention and were cleaned and controlled by better means. 

Onsite disposal of significant quantities of waste was not a 
I 

common practice. However, a potential location used to dump plant 
debris and some chemicals was identified. This area is (located on 
a hillside shown on Figure 8. This site came to be known as the 
Bettis inactive waste site. The site was active from 19BO until 
approximately 1964. The hillside was used to dispose of a variety 
of materials but mainly materials such as wood. plaster, and other 
building materials. The site was used also to dispose of soil and 



FIGURE 8: LOCATION OF INACTIVE WASTE SITE 
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rock from various construction projects onsite. It wai recalled 
that materials such as asbestos insulation from piping 
at the hillside. Chemicals such as neutralized sludge, 
blast grit, paint cans, and solvents such as trichloroethylene. 
perchloroethylene, and some benzene from machine cleanllng were all 
thought to have been dumped at the hillside. No one could estimate 
the quantity of waste dumped except that a significant Iquantity of 
asbestos probably was dumped at the site. 
have been many containers full of materials 

There did not appear to 
dumped at the site. 

Instead, the contents appeared to have been discharged /at the site 
and the containers returned for reuse. 
as a dump for dirt, waste at the site is 

Because the site was used 

dirt. 
probably layered with 

The use of the hillside as a dump for wood and construction 
debris was discontinued in approximately 1959 when collected trash 
was hauled offsite to a landfill. The site, however, w'as probably 
used to dispose of other materials until approximately 11964. The 
site was used again in 1970-1971 as a dump for clean soil from a 
construction project. 

Bettis, in times past, had several locations onsite used for 
degreasing operations. These areas were thought to be potential 
locations of spills or leaks of degreasing compounds, allthough no 
spills or leaks could be identified. 

In approximately 1960. waste oil storage tanks were purchased and 
placed in the ground. 
of waste oil. 

This provided a location for the1 disposal 
This oil was then routinely collected from the 

tanks and taken offsite for disposal. These sites coul'd be 
potential locations for spills or leaks. 

In addition, previous members of the plant environmental control staff 
were contacted to discuss spill conditions and disposal practices,. 
These individuals were' cognizant of the environmental control program 
from approximately 1975 to 1981. 

b. Review of Installation Information 

In concert with discussions with present and former employes, a review 
of available documents was also conducted. Documents reviewed included 
Technical Work Records'of environmental control personnel. burchase 
orders for waste disposal, Federal/State/Local permit documentation, 
environmental assessment documents, effluent monitoring reports, site 
maps and photographs, and incident reports. A discussion of the review 
findings are presented in the following sections. 
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1. Technical Work Records (TWRs) 

This review indicated that Bettis has had an environmental control 
program for many years.. The major concern in the early years was 
controlling the quality of ~the discharges, mainly storm sewer, 
leaving the facility. As was the practice of the day, many 
materials were commonly discharged into the storm sewers. The 
major items appeared to be foam-causing agents such as ioaps and 
detergents and acidic and basic solutions. Positive actions were 
taken to control these types of discharges. Efforts were made to 
insure foaming agents were discharged into the sanitary sewer I 
system. Discharges of both acidic and basic solutions marnly from 
resin regeneration were common until the middle 1970s. pH 
measurements of the effluents often revealed pH valuesas low as 3 
pH units or as high as 11 for short periods after a discharge. 
These types of discharges were eliminated by administratiive 
controls, neutralization units and use of vendors for of,fslte 
disposal. While the discharges of the acid and base solutions may 
have had a short term, local effect on the environment, lthe long 
term or residual effects of these discharges are not considered 
significant. 

The TWRs also provided insight into waste management practices 
further discussed.in the following sections. 

2. Internal Reports 

A review of internal reports of environmental affairs was 
conducted. Internal reports are an internal evaluation of an 
occurrence written in sufficient detail to allow for the1 
assessment of the significance and the means for avoiding a 
recurrence. 

The majority of the internal reports reviewed dealt with 
discharges'to sewer systems where pH standards were exceeded. The 
source of the discharges was generally found to be the result of 
minor operational errors. The reports did include some minor 
spill situations. 

3. Purchase Orders and Waste Management 

A review of some past purchase orders and discussions with 
Laboratory staff revealed that Bettis has frequently used offsite 
vendors to dispose of a variety of wastes. Records show that 
vendors were used at least by the early 1970s to dispose of waste 
acid solutions. Materials removed from waste oil tanks had been 
sent offsite since the tanks were installed in the early11960s. 
Waste contracts were also established to dispose of waste resin 
regeneration solutions and miscellaneous chemical wastes! 

r,, 



The chemicals used at Bettis in the most significant c 
over the years of operation have been the following: 

antities 

- acids and bases (for pickling and ion exchange resir 
regeneration and neutralization) 

- solvents (for degreasing) 

- oils (for lubrication) 

Acids used for pickling were collected in a 5000-gallc 
sent offsite for disposal at a vendor facility. The E 

.tank was removed from service and closed following a f 
closure plan in 1985. The tank has since been dismant 

Acids and bases used in ion resin regeneration resultE 
high pH solutions requiring disposal. Disposal practi 
these solutions have included neutralization and subss 

tank an:! 
OO-gallon 
r <al 
ed. 

!d 
ic 
!quent 

1 in low and 
us For 

discharge to onsite storm or sanitary sewers and removal to an 
offsite vendor facility by tank truck for disposal. 

Solvents including materials such as tetrachloroethylene, toluene, 
oxylene and alcohols have been used onsite for degreaslpg 
operations. In some cases these solvents were allowed to 
evaporate during use. Records indicate that the solvents may have 
been placed in the waste oil tanks around the Laboratory. 
Solvents were also collected and sent offsite for disposal. Past 
disposal contracts reviewed included provisions for solvent 
disposal. Currently, the solvents are handled according to 
applicable waste disposal regulations. 

In approximately 1960, 10 waste oil tanks were 
Laboratory for the collection of waste oil. 
the tanks was disposed of through offsite vendors. Theluse of the 
waste oil tanks was discontinued in late 1979 and the tank 
contents were pumped out. Some of these tanks were found to 
contain PCBs and some solvents. Future plans call for the removal 
of these tanks. At that time, a determination of the extent of 
leakage and spillage around the tanks will be ascertained. At 
this time, leakage does not appear to be a problem based on the 
fact that most of the tanks still contain a small residual of oil 
indicating tank integrity. After elimination of the tanks for 
collection. waste oil was and still is placed in 5%galjon drums 
for shipment to offsite reclamation facilities. The drums have 
been and are stored in diked storage areas. 
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4. 

5. 

6. 

. 

,. The miscellaneous chemical wastes produced by the Label 
been disposed of by disposition into the storm or sanii ti 

systems or by removal by a waste disposal vendor: Disc 
with personnel who had environmental control responsib. II 
indicate that contracts were placed with outside vendor _i 
least the 1970s for miscellaneous chemical disposal. ! ‘i 
time, three main storage areas have been used to store ii chemicals prior to shipment: a concrete pad area (use< 
1979); the waste storage pad (used until 1984): and the 
storage building. Record reviews and interviews did nc 
the occurrence of any major spills in these areas that 
resulted in environmental contamination. The two outdo 

atory have 
ary sewer 
Jssions 
lities 
5 by at 
ince that 
the waste 
until 

are no longer used for waste storage. 'A closure plan wi 
for the waste storage pad. Currently, miscellaneous chc 
handled according to RCRA and other applicable regulatic 

Federal/State/Local Permit Documentations 

The Bettis Laboratory National Pollutant Discharge Elim, 
System (NPDES) Permit documentation was reviewed. This 
no indication of onsite disposal locations. Documentat. 
required Allegheny County Air Pollution Control Permits 
not provide any information on disposal practices. 

Effluent Monitorinq Reports 

Bettis storm sewer monitoring data are provided in each 
environmental monitoring report. These reports provide1 
indication of any detrimental environmental effects fror 
Laboratory.. (See Section 4.d for additional data on efi 
monitoring.) 

Miscellaneous Documents 

Other pertinent miscellaneous documents such as drawing! 
reviewed. Included in these documents was information I 
Eettis Air Field. Drawings indicate that the air field 
were served by septic tanks until the Bettis onsite sewi 
was constructed in approximately 1950. One underground 
associated with the air field was also noted. There wa! 
evidence to specifically implicate prior air field operi 
cause of any current environmental conditions. 
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c. Potential Disposal Site Location Evaluation 

The investigation for potential waste disposal sites conducted in 1983 
identified that a portion of the hillside on the northwest side of th* 
site was used to dispose of clean-fill from various plant excavation 
and construction jobs. This area is identified as the inactive waste 
site. The area was also used to dispose of various w&.te from the 
plant including materials such as waste wood, plant debris and some 
chemical wastes. See Figure 8 for a location map of 'the inactive waste 
site. 

In the spring of 1984 Bettis initiated sampling of springs and seeps 
around the Bettis site to check for the presence of chemical 
contaminants. Samples of ponding water collected at the base of the 
hillsjde revealed the presence of low levels of man-made organics such 
as tetrachloroethylene (see Appendix B). At the same time, samples of 
spring water from the Buono Spring also indicated the presence of the 
same man-made organics. The Buono Spring is located east of the main 
site (see Figure 7). 

In the fall of 1985 Bettis implemented a drilling program to verify 
the presence of contaminants in the inactive waste site. As part of 
the drilling project, monitoring wells were also installed in the 
Buono Spring area. 

1. Drilling Locations 

Bores were made across the top, the middle and the bottom of the 
inactive waste site. The locations of the bores were'selected 
based on site characteristics and accessibility! There were 
several nodes on the hill where waste was thought to have been 
dumped. These were selected for bore locations/ Other bore 
locations on the top were picked because they were accessible to 
the drilling rig. Bore locations on the bench and base of the 
hill were selected to envelop and bisect the top bores. The 
location of holes drilled on the bottom (base) of the inactive 
waste site are approximately one hundred feet f$om the property 
boundary. The area of the inactive waste site was manually 
defoliated prior to initiation of the drilling as part of a 
security related project. Seventeen holes were drilled in the 
inactive waste site area and three were drilled near Buono 
Spring (see Figure 7). 

2. Drilling Methods 

Drilling was conducted using several different methods. 
Standard 18" split spoon sampling was used as the major 
method. Continuous split spoon samples were colllected until 
penetration could not longer be achieved. No penetration was 
defined as no advancement of the spoon in one hundred blows. 
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All samples retrieved using the spoon were colllected and placed 
in new glass jars by the driller. Each jar was identified by 
bore number; depth and the number of blows per one-h.llf foot of 
advancement. 

Augering was also used to advance the split spoon, and as a 
drilling method in selected holes. A six-inch lauger was used. 
Five foot sections were augered before the cuttings were raised. 
Rock coring was used in one hole to advance into the rock 
layer. In any borings where water was encountered the water 
level was measured during drilling and 24 hours' later. The 
driller maintained logs of each hole. Copies of the logs were 
submitted to Bettis as part of the driller's project report. 
Logs included information on soil or rock color/, type and any 
abnormalities noted. The abnormalities would include specific 
types of,debris, fibrous materials or odors. I'n those cases 
where an abnormality was noted, a sample of the material was 
collected. All dri.lling was observed by a Bettis 
representative. 

3. Soil and Water Samplinq 

Prior to initiating drilling and sampling, a reyiew was con- 
ducted of the types of tests that could be conducted on the soil 
and water samples. This list of potential te~sts was based on 
the preliminary information gathered on the types of materials . 
that may have been disposed in the hillside. Appropriate tests 
were then selected from this master list. 

I 
Soil samples were collected during drilling. Samples were 
collected for asbestos, volatile organics, polychlorinated 
biphenyls (PCEIs) and for extraction procedure testing. Each 
sample was placed in a container that met sampljng protocols for 
that parameter. Each sample was assigned a numerical number. 
The sample number, bore number, depth of samplihg and sample 
type were immediately entered into a log book. 

: All samples and cores became the property of Bettis and were 
maintained for further analysis and evaluation.) All soil 
samples collected by the driller were reexamined after the 
drilling. Samples were reexamined for soil type and the 
presence of visible contaminants and odors. From this 
reexamination, samples were selected for submittal for 
additional analysis. 
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4. Well Installation 

Wells were installed in each of the core boring 
even if the bor'ing did not encounter water so t 
serve as a collection point for water percolati 
fill. Each well casing was Schedule 40 PVC. S 
were screwed together. No glues were used to c 
sections. Ih each well a five-foot PVC well SC 
the well bottom. The annular space around each 
filled with selected materials. Basically each 
included gravel, bentonite and cement. The gra 
silica gravel. Bentonite was added as pellets. 

All wells had a metal lockable cap placed in th 
seal. Padlocks were placed on each cap. Wells 
had cutting removed by the injection of compres 
drilling by the well driller. 

5. - Odors 

During the drilling and sample examination, odo 
certain holes and samples. The odors encounter 
a strong organic solvent type odor. A list of 
depths where odors were noted is provided in Ap 

6. Groundwater Sampling 

Groundwater was collected from the wells contai 
a teflon bailer or Kemmerer type well sampler. 
well had a minimum of one casing volume.of wate 
to sample collection. A sampling information s 
pleted for each well which contained informatio 
water, water temperature, sample appearance, sa 
conditions and any special conditions noted. S 
lected and analyzed from each well where water 
Each sample was preserved using the prescribed 
handling techniques. Each sample was then anal 
fied outside vendor for the selected parameters 
analytical methods.' Samples were also collecte 
drilled in the vicinity of the Buono Farm Sprin 

7. Chemistry Analysis Results (11, 12, 13) 

The results of chemical analysis conducted on t 
collected from the inactive waste site and wate 
at the site are presented in Appendix C. 
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The chemistrv results of the soil samples colldcted from the 
4 hillside revealed the presence of selected orgi 

Table 6 presents a synopsis of the soil data. 
a common degreaser, was the predominant organic 
identified. 

nits and asbestos. 
Tetrnchloroethylene, 
contaminant 

Analysis of the samples of the well water co111 
monitoring wells installed at the inactive was.1 
Buono Spring area revealed the presence of orgi 

Again tetrachloroethylene was the predominant ( 
tified. High concentrations of organics, up tc 
tetrachloroethylene, were found in the water fl 
the inactive waste site. Significantly lower 
were found in the wells in the Buono Spring art 

The tetrachloroethylene and trichloroethylene ; 
and groundwater most likely originate from pas1 
Bettis such as disposal, leaks or spills. It : 
that these compounds could have originated fror 
the old Bettis Air Field. The 1,2-trans-dichlc 
the 1,l dichloroethylene probably are the resu‘ 
degradation of the tetrachloroethylene and the 
ethylene. The other volatile organic compound! 
result from Bettis activities. The asbestos fc 
inactive waste site also probably results from 
disposal activities. 

The levels of organics found in the groundwater 
pared to the few standards available for such c 
EPA, under the rules of the National Primary Dr 
Regulations, h&s set a recommended maximum cant 
(RMCL) for benzene and trichloroethylene in dri 
zero. The anticipated RMCL for tetrachloroeth) 
also be zero. The RMCL for 1,l dichloroethyler 
RMCL is the maximum level of a contaminant in d 
which no known or anticipated adverse effect or 
persons would occur and which includes an a&qlr 
safety. The RMCLs set at zero are based on sus 
genie effects of the compounds. The levels of c 
nants in the groundwater exceed their RMCL valu 
known users of the groundwater sampled at Betti 
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TABLE 6 

SUMMARY OF SOIL ANALYSIS RESULTS INACTIVE WASTE SITE 

Contaminant 

Asbestos 

Chloroform 

1,2-Trans-Dichloroethylene 

Polychlorinated Biphenyls 

Tetrachloroethylene 

Toluene 

l,l,l Trichloroethane 

Trichloroethylene 

Number of Bores 
In Which Contaminant 
Detected Above MDL * 

2** 

'1 

2 

3 

7 

1 

1 

4 

I. Contaminant Concentration 
Ranbe Above MDL (ppb) 

NA 

360 

360-3900 

l,OOO-42,000 

270-236,000 

300 

110 

56-3,400 

*Total number of bores is seventeen. MOL - Maximljm Oetectable Limit, see Appendix C 
for MDL values for compounds. All results for EP Toxicity analysis (metals only) 
were lower than the maximum concentration limit; see Appendix C for maximum concen- 
tration limit. 

**This indicates the number of samples that tested positive for asbestos. 
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Most of the groundwater seeps and springs onsite discharge into 
Bull Run. The average levels of tetrachloroethylene and 
trichloroethylene found in Bull Run at the property boundary 
have been less than detectable. The levels atlthe site boundary 
are also less than the levels established for acute and chronic 
toxicity to freshwater aquatic life which are 5,280 ppb and 840 
ppb, 'respectively, for tetrachloroethylene and 45,000 ppb for 
acute toxicity for trichloroethylene. 

6. CONCLUSIONS 

The following conclusions are presented based on the information gathered 
and reviewed as part of the CERCLA Phase I Assessment for the Bettis 
Atomic Power Laboratory. 

Investigations indicated the presence of an inactive waste site. 
Preliminary investigations involving core borings, sample collection 
and analyses revealed the presence of organic solvents, asbestos and 
PC& in the soil at the site and solvents in groundwdter monitoring 
wells below the site. The same organics found in the inactive waste 
site have been found in springs located on other portlions of the 

Rettis site in concentrations above background. The 'origin of these 
solvents could include past disposal of the material, leaking 
equipment; sewers, tanks or poor housekeeping practices. Some of the 
organics are thought to be degradation products of the original 
solvents. 

No significant &site land disposal of waste material,s, other than at 
the inactive waste site, occurred at Bettis. Minor leaks and spills 
may have been associated with other units at Bettis skch as degreasing, 
units, sewers and underground waste oil tanks. No evpdence of 
significant spills of hazardous materials could be identified. 

The Hazard Ranking System (HRS) evaluation of the organic contamina- 
tion at Bettis resulted in a low overall score (6.8 out of a possible 
score of 100). Based on this score and current site knowledge, there 
does not appear to be an undue risk to health, safety and the environ- 
ment from the inactive waste site. 

7. ,2ECOMMENDATIONS 

Based on the results of the Phase I-Assessment and the hazard ranking 
completed for the site, there appears to be no undue risklto health, 
safety and the environment from the Elettis Atomic Power Laboratory. 
Therefore, in accordance with the guidance in DOE Order 5480.14, no futher 
actions are required to comply with the provisions of thelorder. However, 
Bettis intends to continue environmental monitoring activities to confirm 
that the conclusions of this report do not change. ,Furthermore, any evalua- 
tions or corrective actions that may be required by environmental statutes 
will be performed as applicable. 
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TABLE A-l 

kmicipal tn‘,“e”+ water 
Standard/ Minimum Detectable. t&an. 

<.- 

J20cb’ t i-2 

O.’ (‘I O.’ (‘I 0.08 0.08 

;y,?f’ ;y,?f’ <o.(x)2 <o.(x)2 
co.01 co.01 

,“.~5W <O.Ol 

0.1 
a.w5 

1 :w 

$;;u, 
0:02 

x0.02 0.35 

co.02 

;.;;u, co.01 

o:w5 
co.02 
1 .OI 

1.0 t, 
0%2 6.6 

am2 
1 169 
1 <I 

2829 

0.09 
<o.ws 
so.02 
so.02 
co.01 

7 
NA 

0.66yo.2 
C0.02S 
co.024 
‘0.017 
so.03 

1.15t0.2 
<2 

7.0 
<O.WJ 
1X$9 
e1.9 

37 
1 

04~1 
1.52 
0.14 

yal. 

42 

0.1 
O.W4 
co.03 
0.03 
co.02 

$a 

E3 
co.01 
0.05 
so.04 
1.51 

5 
1.4 

0.006 
I91 
9 

79 
2 

2.69 
0.19 

60~15 , 41 01 
1.6 1.4 2 

I .9?0.5 2.56 4.47 
0.17?0.02 0.21 0.35 

4n?l2 26 a4 52~2 I 

0.26 
CO.003 
so.02 
x0.05 
x0.01 

e 
IL4 

0.08 
co.002 
‘0.01 
co.02 

GO.W5 
5 
16 

0.47 
0.009 
so.03 
0.07 
so.02 

8 
134 

0.23 
co.004 
co.02 
‘0.04 
co.02 

1 
HA 

0.77:0.14 
0.12?0.11 

a.45 
0.03:0.02 

eo.03 
I .57$.6 

T41 
FO:WS 

528~278 
C7.8 

0.3 
0.05 
0.27 
co.01 
co.02 
1.11 

1 
6.1 

<J.O02 
240 

Cl.0 

0.88 
0.43 
0.96 

0.037 
0.05 
2.62 

626 
0.603 
,104 
22 

0.62fO.23 
0.23fo.16 
0.56fo.25 

0.021yxo1 
c0.M 

I h6fJ.S 
1.x 
1.2 

<o.m2 
s61go 

F.5.1 

61~12 42 
I.8 I 

64 
2 

8.29 
0.41 

63~14 
1.6 

5.512.4 
O.Joro.O.9 

26 59 

0.1 0.4 
a.002 . 0.007 
co.01 co.03 
co.02 0.09 

co.w5 co.02 
6~ e 

0.53 
co.02 
co.03 
co.01 
so.02 
1.01 

617 
so.w2 

216 
t1 

6i 

0.88 
0.295 
1.37 
0.06 
‘0.04 
2.49 

8 

O!i:S 
952 
25 

3.45zo.9 3.08 
0.26?0.06 0.24 

* 
N/A 
ta, 

-(to- 
tc1 
,a, 

k) 
(‘I 
w 
ate: 
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TABLE A-Z 

Annual Sample Results of Influent and Effluent Water Quality Analyses, CY 1985 

Parameter Units Guideline* 
Municipal Bull Run Northeast 

Influent Water Effluent Area Effluent 

Ammonia (as N) 2.26 2.62 

Boron 
Chemical Oxygen 

Demand 

co.2 
2.20 

co.2 
3.36 

2.15 

co.2 
2.2 

Chloride 
Chromium, Total 
Color 
Cyanide, Total 
Organic Nitrogen 

m9/l 150 
mgl' ** 

Color Units 50 Units 
W/l t* 

mgll ** 

16 
co.01 

I 

co.02 
2.48 

57 4.5 
co.01 co.01 

2 2 
co.02 <o .02 
2.34 1.8 

Potassium mgll l t 1.46 2.12 1.97 
Sodium mg/l 

l * 8.8 33.5 19.6 
Specific Conductance umhoslcm ** 260 459 372 
Surfactants mg/l~ 0.5 co.016 0.024 0.018 

*Based on Pennsyvlania Code, Title 25, Environmental Resources; Chapter 93 - Water Quality Standards 
**~No-Gui~de-li-ne-avai-l~ab-le 
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TABLE B-1 

Sample Media 

Halogenated Organics 

City Water 0”l I Run NOrtheaSt Area El”1 I ~R”ll hono Spring BR-NA Conf I uence Northeast Springhouse 
I”f ,uent Effluent Effluent Spring Spring Spring 

Range of Resui ts (PPE) ‘2’ 

DichlcrMlethane 5-187 39 

Chloroform 19-50 MDL-20 

Brwnodichioromethane MDL-65 MDL -9 

Dibranochlorcmethane MDL-9 MDL-4 

I,,,,-Tricnloroethane MD1 -2 MDL 

MD1 MDL 

MDL MDL 

Trichloroethylene MDL 

MDL 

MDL 

MDL-4 

Well I2 

-_ 
-- 
-- 

Well II 

I,2-Trans-Dichlorwthylene 9.6 
Tetrachloroethylene 255 
Trichloroethylene 7.6 

20 

MDL-35 

HDL-13 

HDL-6 

MDL-6 

MDL 

MDL 

MDL-16 

to-16 

we, I x3 Well x4 -- 

95 -- 

480 12,000 
38 34 

22 21 MDL MDL-21 HDL -23 

MDL-IO MDL-~~ MDL-6 MDL 

MDL-IO MDL MDL MDL 

W-4 MDL MDL MDL 

MDL-2 MGL-2 

Mm 

?.!i‘i -, 10 

MGL-I20 

\!-elo 

MDL 

MDL MDL 

MDL-3 

MDL 

MDL 

MOL 

MDL-10 

MDL 

ucli 

MDL 

MDL-4 MDL I&L-4 

MDL-2 MDL-2 MDL-44 

HOI 

MDL 

WeI I x5 

-_ 

81 
6.2 

WeI, x11 Well Xl6 

895 19 
1,000 17 

135 3.6 
1,1-Dichloroethylene -- -- _- -_ __ __ _-- 

Benzene _- -_ __ -_ __ -- __ 

TOI uene _- -_ __ 3.7 __ -- __ 

XYlC?W __ -_ -_ 3.8 __ -_ _- 

(I) Purgeable Halogenated Organics is synonymous with Volatile Organic Compounds. 
(2) Only rounded, positive results are reported. MDL = Minimum Detection Level, typically 1 PPB. 

2,500 740 
435 28,000 
725 I.400 

53- 
13 1.1 
19 __ 

325 19 

wei, x20 

1.500 420 
11,500 3,000 
1,150 600 

-17.2 __ 
__ __ 
_- __ 
_- __ 
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TABLE C-l 

BETTIS LABORATORY 
INACTIVE WASTE SITE 

SOIL SAMPLE RESULTS, 1985 

Bore Sample Bettis Sample 
w Depth (ft) Number Type of Sample 

5 

4 4.5-6 

7 

7.5-9 

12 - 13.5 (8) 

21 - 22.5 (T) 

21 - 22.5 (8) 

6 - 7.5 (M) 

19 - 20.5 

21 - ._~. -. 

22 - 23.5 

6 4.5-6 (B) 

1-2-1-3:5-(-T) 

16.5 - 18 

21 

25.5 - 27 (B) 

107 EP Toxicity(') 

1 Asbestos 

109 Asbestos 

110 vod2) 

112 voc 

2 voc 

114 EP Toxicity 

117 PCB 

4 voc 

118 Asbestos 

120 voc 

-121 voc 

122 EP Toxicity 

5 voc 

123 voc 

c-2 

Sample Results 

All results less than limits 

Positive 

Positive 

Tetrachloroethylene - 900 ppb 

All 1e~s.s than detectable 

All less than detectable 

All results less than limits 

< 2 pm 

All less than detectable 

Negative 

All less than detectable 

-Tetr.~chl-oiioethyl-~ene--1~00-ppb- 

Al-l results less than limits 

All less than detectable 

All less than detectable 



Bore 
Number 

7 

8 

9 

10 

TABLE C-l (Continued) 

Sample 
Depth (ft) 

Eettis Sample 
Number 

21 - 22.5 (T&B) 125 

20 

21 - 22.5 

27 - 28.5 

15 EP Toxicity 

129 PCB 

130 voc 

10.5 - 12 132 voc 

12 - 13.5 133 PCB 

15 - 16.5 (B) 

16.5 - 18 (T) 

33 - 34.5 

134 Asbestos 

135 Asbestos 

34 voc 

37:5 - 39 (B) 137 

a 36 

- 

15 

15 

Type of Sample 

voc 

voc 

voc 

38 voc 

39 EP Toxicity 

i 

Sample Results 

All less than detectable 

All results less than limits' 

c 2 wm 

All less than detectable 

Tetrachloroethylene - 12,000 ppb 
Trichloroethylene - 270 ppb 

Arochlor 1248 - 13.8 ppm 
Arochlor 1254 - 28.2 ppm 

Positive 

Positive 

Tetrachloroethylene - 270 ppb 
1,2-trans-Dichloroethylene -360 ppb 
Trichloroethylene - 56 ppb 

All less than detectable 

Tetrachloroethylene - 236.000 ppb 
1, 2-trans-Dichloroethylene - 
3,900 ppb 

Trichloroethylene - 3.400 ppb 

Tetrachloroethylene - 24,000 ppb 

All results less than limits 
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Bore 
Number 

11 

12 

13 

14 

15 

16 

Sample 
Depth (ft) 

21 - 22.5 (9) 

Bettis Sample 
.Number 

139 

24 - 25.5 (T) 140 

9 47 

15 49 

15 50 

21 - 22.5 (6) 143 

10.5 - 12 (6) 146 

10 - 15 (A) 169 

20 - 25 (A) 60 

20 - 25 (A) 61 

15 - 20 (A) 149 

20 - 25 (A) 153* 

20 - 25 (A) 152 

15 - 20 (A) 156 

TABLE C-l (Continued) 

- 

30 - 35 (A) 158 

*Sample spiked with tetrachloroethylene 

Type of Sample 

PCB 

voc 

voc 

voc 

EP Toxicity 

voc 

voc 

PC8 

EP Toxicity 

voc 

voc 

voc 

voc 

voc 

voc 

Sample Results 

Arochlor 1248 - cl.0 ppm 
Arochlor 1254 - 1.1 ppm 

All less than detectable 

Tetrachloroethylene - 158,000 ppb 

Tetrachloroethylene - 19,000 ppb 

All results less than limits 

All less than detectable 

All less than detectable 

Arochlor 1248 - 3.2 ppm 
Arochlor 1254 - 9.9 ppm 

All results less than limits 

All less than detectable 

All less than detectable 

Tetrachloroethylene - 4.800 ppb 

All less than detectable 

All less than detectable 

All less than detectable 
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TARLE c-l (Continued) 
‘. 

Bore Sample 
Number Depth (ft) 

17 10 

15 a4 

15-20(A) 159 

25 a7 

25 88 

18 5 - 10 (A) 

25 - 30 (A) 

19 5 - 10 (A) 

10 -15 (A) 

10 - 15 (A) 

35 - 40 (A) 

Bettis Sample 
Number 

a2 

160 

162 

Type of Sample 

voc 

voc 

PCB 

voc 

EP Toxicity 

voc 

voc 

167 EP Toxicity 

170 PCB 

163 voc 

164 voc 

168 

166 

EP Toxicity 

voc 

20 10 - 15 (A) 

25 - 30 (A)- - 

(B) - Sample collected from bottom jar of corresponding depth interval 
(T) - Sample collected from top jar of corresponding depth interval 
(A) - Auger Sample 
VOC - Volatile Organic Compounds 

Sample Results 

1.1.1 Trlchloroethane - 110 ppb 
Trlchloroethylene - 100 ppb 

Toluene - 300 ppb 

~2.0 ppm 

All less than detectable 

All results less than limits 

All less than detectable 

Tetrachloroethylene - 25w) ppb 
Chloroform - 360 ppb 

All results less than limits 

~2 wm 

All less than detectable 

Tetracholoroethylene - 1.100 ppb 
Trichloroethylene - 130 ppb 

All results less than limits 

-AlLTesssthandetectable 
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TABLE C-l (Continued) 

(1) Samples analyzed per the Extraction Procedure Test as spe 
"Test Methods for Evaluating Solid Waste, Physical/Chemic 
Method 1310. The extract was analyzed for the following 

Maximum 
Concentration Limit 

Parameters (mgfl) 

Arsenic 
Barium 10X 
Cadmium l:o 
Chromium (Hexavalent) 5.0 
Chromium (Total) 5.0 
Lead 5.0 
Mercury 0.2 
Selenium 1.0 
Silver 5.0 

(2) Volatile Organic Compound (VOC) samples were analyzed for 
on the following list. The analysis was conducted using 
outlined in SW-846 "Test Methods for Evaluating Solid Was 
Physical/Chemical Methods". 

Parameter 
Detection Limit 

(ug/l) 

Oil Fied in SW-846 
a1 Methods" - 
pal pameters: 

IF' 
the 
t'e, 

qe parameters 
? methods 

Benzene 20 
Bromoform 500 
Carbon Tetrachloride 500 
Chlorobenzene 20 
Chlorodibromomethane 500 
Chloroform 100 
1,2-Dichlorobenzene 100 
1,3-Dichlorobenzene 100 
1.4-Dichlorobenzene 100, 
Dichlorobromomethane 250 
1,1-Dichloroethane 100 
1,2-Dichloroethane 100 
1.1~Dichloroethylene 250 
l,Z-Oichloropropane 100 
Ethyl Benzene 20 
Methylene Chloride 250 
Trans-1.3~Dichloropropylene 250 
1.1.2,2-Tetrachloroethane 250 
Tetrachloroethylene 250 
Toluene 20 
1.2 Trans-dichloroethylene 100 
l.l.l-Trichloroethane 100 
1,1,2-Trichloroethane 100 
Trichloroethylene 100 
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TABLE c-2 

SUMARV OF MONITORING RESULTS FOR UELL WATER SAMPLES: 1985 
Sample Date: oececnber 3. 1985 

1 2 3 4 5 11 

(1) 

(1) 

16 17~ 1B 19 20 Parameter 

Drinking Water Suitability 
CharacterfStiCS hiiq/l) 

<0.002 <o.w2 co.002 <0.002 co.002 0.006 0.W6 0.004 
0.2 0.2 

0.01 0.02 
co.01 co.01 

0.1 0.2 
co.05 co.05 

0.0003 0.0003 
0.19 1.8 

co. 002 0. w2 
co.01 co.01 

0.1 
0.02 
<O.Ol 

0.2 
<o. 05 

0.0002 
1.0 

O.W4 

0.1 co. 1 
0.02 0.01 0% 
qo.01 co.01 <O.Ol 

Ott2 
co.01 

0.2 
co.05 

0.0004 
3.1 

0.1 
0.01 
co.01 

CUiUdUl 
chroaiun (Hexrvalentl 

0.1 0.5 
co.05 

<0.0002 
0.08 

<0.002 
<O.Ol 

0.2 
to.05 

<0.0002 
2.9 

0.2 
<0.05 

co. 0002 
4.2 

co. 002 
<O.Ol 

Fluoride 
Lead 
nercury 
N1 V-ate-11 
Se1eniu 
st1ver 

Groundwater plallty 
CharacterlstlCS (mg/l) 

Chloride 
Iron 
Nanganese 
sodium 
Sulfate 

Groundwater Contamination 
Indicators 

pH-(pKiiiiiil~tf)~ 
Specific Conductance (p mhoslcn?) 
Total Organic Carbon (mg/l) 
Total Organic Halide (w/l) 

Polychlorinated Btphenyls (q/l) 

co.05 
co. 0002 

co.01 
co.002 
<O.Ol 

<0.002 <0.002 
co.01 co.01 co.01 

92 
2.0 

0.07 

245: 

390 
18 

0.15 
65 

895 275 32 350 140 135 

o’k3 
250 

2.6 1.2 0.95 3.5 --- 0.15 
0.57 1.7 0.95 0.27 0.01 

2To 5% 
68 65 
325 395 105 185 

-6;B- 
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6X- 6.7 6.6 6.8 6.7 6.6 6.8 
(1) 

(11 

1180 2110 3600 
0 c2 c2 

150 55 215 

2090 16w) 2350 1980 1710 
4 c2 c2 

42 7;0 6920 51835 1205 

Cl a Cl <I Cl Cl 4 <l 



saPlp1e odte: oecellber 3, 1985 

parameter 

Volatile Organic Capounds (ug/l)(*) 

1.2-Trms-Oichloroethylene 
Tetrachloroethylene 
Trichloroethylene 
1.1-Oichlomethylene 
Benzene 
Toluene 
xy1ene 

TABLE C-2 (Continued) 

~WMARV a w~ITo17Iwz RESULTS FOR YELL' QATER SAMPLES: 1985 

UELL NUMBER 

1 2 3 4 5 11 16 17 18 19 20 

9.6 __ 95 -- 
ii 

895 19 2.500 740 1.500 420 
255 -- 480 12,000 1.000 17. 435 28,000 11.500 3.000 
7.6 -- 30 34 6.2 135 3.6 725 1,400 1,150 @IO 
-- -- _ - - _ - - - _ -- 53 1.2 __ 
-- _- _- 

-- -- _- 

3-.; 1: :: -- i 7.7 -- _- 
__ 

19 
__ 

. -_ -- -_ 3.8 -_ -- -- 325 ;; 1: -- 

II) lnsufflcient s~lple present for these analyses. 
12) Only those compounds which ~~?re detected in one or nare sample are listed. All non-listed values were less tnan MOL. 
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TABLE C-3 

ODORS DETECTED IN DRILLING SAMPLES 

Bore Number 

4 

6 

7 

9 

10 

11 

17 

19 

Depth (ft) Type of Odor 

21-24 S 

3-6 S 

10.5-13.5 S 

6-7.5 A 

4.5-10.5 s 

10.5-12.0 S 

12-15 0 

21-27.0 S 

33-35.0 S 

4.5-6.0 S 

7.5-9.0 0 

12-18 S 

21-22 S 

9.0-12 S 

16-18 S 

Entire Depth S 

10-15 S 

35-40 S 

S = Solvent type odor 
0 = Oil odor 
A = Asphalt odor 
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APPENDIX D 

HAZARD RANKIN SYSTEM 
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Facility name: 
Bettis Atomic Power Laboratory 

LocallOll: West Mifflin, PA 

EPA Reglo”: 
III 

Persor$s) In charge of the lacillty: 
U.S. Department of Energy - Pittsburgh Naval 

I 
Reactors Office; Operated by Westinghouse 

Electric Corporation 

Name 01~Re~Ie~er: 
General descdpkm of the facilily: 

(For example: landfill, surface Impoundment. pile. conlalner: lypes of hazardous subslances; localion 01 the 
fe.duty; contmlnalbn route of major concern: types of InformatIon needed for rallng: agency ‘adon. ea.) 

This HRS was conducted for chemical contamination at 

the Bettis site. This evaluation includes the inactive wast4 site 

(landfill) where chemical contaminants have I 

been detected. The hazardous substances detected onsite are brimarily 

organic solvents such as tettYiCnlOrOetnylene. Ine COntav 

of potential concern are groundwater and surface water. The airborne 
contamination route and fire and explosion are not of concerni. Direct 
contact is not a major concern. Justifications for individual1 ratings 

are footnoted on indivi'dual work sheets. 

HRS COVER SHEET 

D-2 



Ground Water Route Work Syt 

Raliog Faclor 
Assigned Value I Mulli- 

Icircle One1 plier Score 
Max. Ref. 

Score (Section) 

II Observed Release 0 @’ 1 45 45 3.1 

If observed release Is given a score of 45. proceed to line a. 
If observed release Is given a score of 0. proceed 10 line m, 

7 * Route Characterisllcs 
Depth to Aquifer of 

3.2 
0123 2 

concern 
6 

Nel Preclpilalion 0 1 2 3 ~ 1 
Permeablllly of lhe 0 1 2 3 WA 

3 

Unsaturated Zone 1 3 

Physical State 0 1 2 3 1 3 

I 
Total Route Characterisllcs Score 15’ 

3 Containment 0 1.2 3 N/A 1 3 3.3 

a Waste Characterisllcs 
Toxiclty/Perslstence 0 3 6 

09~2345s7* 91215@ 

3.4 
1 ‘8 

Hazardous Waste 
16 

’ 1 
QU~'lllly 

6 

I 
Total Waste Characteristics Score ‘9 26 

iI Targets 

Ground Water Use OH2 
3.5 

3 3 3 
Distance to Nearesl Well/Populallon 54 6 

9 

6 IO 1 0 40 

.,, Served P :4 :: :: :: 40 

I 
Total Targets Score 

!I II line q is 45. mulllply q x q x q 
If line q ‘is 0. mulliply /?J x q x q x q 

j 
Diwde lme q by 57,330 and multiply by 100 

3 149 

2565 57.330 

sgw- 4.5 

I 

'Tetrachloroethylene 
-levels in wells and 

GROUND WATER ROUTE WORKSHEET 
and other halogenated hydrocarbons have been detected above background 
springs, therefore direct evidence of release exiists. 

ZTetrachloroethylene considered most hazardous. 
iEstimate few drums of material dumped; use l-40 category. 
cWater is usable, but no known uses within 3 stream miles. 

'No known potable wells wfthin 3 stream miles of facility Basic 
for a locatjon with the topography 6 subsurface condition's encoun ered at Bettis a dis- ! 

roundwater theory infers that 

continuity ln the aquifer should occur between the hazardous substances & all kniwn wells. 
D-3 



Surlace Water Route Work Sheet 

Rating Faclor 
I 

Assigned Valus MUllI- Fiel. 
(Circle One) plier Score syo;; Geclionl 

II Observed Release 0 63’ 1 45 45 4.1 

II observed release Is give” s value 01 45. procsed IO line q . 

If observed release Is glvsn a value Of 0. proceed IO iins q . 

El Route Characterlsllcs 4.2 

F~x:‘~synSl”p” and l”lerve”l”o 0123 1 3 

l-y,. 24-hr. Ralnfall 0 1 2 3 
D~is~~e to Nearest Surface 0 1 2 3 WA 

1 3 
2 6 

PhysIcal Stale 0 1 2 3 1 3 

Tolal Roule Characterisllcs Score 15 

L!l Containment 0 1 2 3 
N/A 

1 3 4.3 

q Waste Characteristics 
Toxicity /Persislence 0 3 6 Sl215@’ 

4.4 
1 18 ’ 16 

Hazardous Waste 002345676 1 1 6 
Dus”lhy 

Total Waste Characlerlstlcs Score 1.9 26 

fl Targets 4.5 
Surface water Use $4 3 2 3. 3 0 9 
Distance IO a Sensltlve 2 3 2 0 6 

Envlronmenl 
‘~Population Served/Distance I 8 54 6 6 10 1 0 40 

lo Water Make 16 16 20 
Downstream 24 30 32 35 40 

Total Targets Score 

q II line q is 45. mulllply q x q x q 
II line q is 0. mulllply q x q x q x q 

3 Divide line by 64.350 and mulllply by 100 
q 

0 155 

I 0 64.350 

SW - 0 I 

: 1. 
SURFACE WATER ROUTE WORK SHEET 

\ Tetrachloroethylene detected above background in Buono Spring and the Northeast Spring. 
%se same score as groundwater since same material. 

',3No uses downstream within 3 stream miles of facility. '. s ", 
4No sensitive environment in area. 
5No surface water intake within 3 stream miles of facility. 
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Air Route Wo’rk Sheet 

Rating Factor 
Assigned Value Mulli- Ref. 

(Circle Onej plier ISection) 

II Observed Release a)’ 45 1 oj 45 5.1 

Dale and Location: 

Sampling Prolocol: 

[ 

If line q Is 0. the S, - 0. Enter on line q 
II line q Is 45. the” proceed lo line q 

2l Waste Characterlsllcs 5.2 
Reactlvlty and 0 1 2 3 1 3 

lncompaliblllty 
Toxicity 0123 3 9 
Hazardous Waste 012’345878 1 6 

Quantity 

C 

Total Waste Characlerlsllcs Score 20 

a Targets 5.3 
Population Wllhln 0 9 12 15 18 1 30 

4-Mile Radius 21 24 27 30 
olslance IO Sensltlve 0123 2 6 

Environment 
Land Use 0123 1 3 

*. 

I 
Total Targets Score 39 

il 
MultiPly q x q x q 35.100 

x - 
E 

L 
3 Divide line q by 35.100 and mulllply by 100 sa - 

AIR ROUTE WORK SHEET 

1. No observed releases, 
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I Groundwater Route Score tSgw) 

t 
I 
I 

I 
Surface water Route Score (S,,) 

I 

I Air Route Score &) 

Y//,,,/ 

is;, + szw + s; / 1.73 ,= shr( = 

WORKSHEET FOR COMPUTING Si 

s2 

20.25 

0 

n 

20.25 

4.5 

2.6 
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Fire and Explosion Work Sheet 

Rating Factor Assugned Value Mull,- 
Score 

Max. net. 
ICircle Ono plier SCOlC2 ISfxlicwl 

El Containmenl 3 0 I 1 3 7.1 

El Waste Characlerislics 

Ignitability 8’ 1 2 3 

7.2 

Direct Evidence 3 1 0 3 
1 0 3 

Reactivily 012 3 I 0 3 
Incompatibility 012 3 1 0 3 
Hazardous Waste 002345678 1 1 6 

Quantily 

Tolal Waste Characteristics Score 1 20 

q Targets 1.3 
Distance lo Nearest 0 012345 1 0 5 

Population 
Dlslance lo Nearesl 0 0 1 2 3 1 0 3 

Building 
Dlslance to Sensilive 0 0 1 2 3 1 0 3 

Environmenl 
Land Use 0 12 3~’ 
Populallon Wllhln 8 012345 

I. 0 3 
1 0 5 

2-Mile Radius 
Buildings Wllhin 0 012345 1 0 5 

2-Mile Radius 

TolaI Targels Score 0 24 

3 
Mulliply q x j?J x j?J 0 1.440 

a Divide line and q by 1.440 multiply by 100 SFE - 0 

FIRE AND EXPLOSION WORK SHEET 

No significant fire or explosion threat to the public 
or to sensitive environments. 

1. This rating based on substances found in largest concentration (tetrachloroethylene and 
trichloroethylene). Some low flash point substances such as benzene, toluene and xylene 
have been found in groundwater and soil but at very low concentrations where fire is not a 
concern. D-7 



Direct Con(acl Work Sheet 

Rating Factor 
Assigned Value Multi- 1 Max. Rel. 

(Circle Onel p,,er, ScY SCOI9 (Seclior 

II Observed lncldenl c3 45 1 d, 45 8.1 

II line q Is 45, proceed to line q 
II line n Is 0, proceed to line q 

zl Accessibility adz 3 1 1 3 a.2 

3 COllt&Mlb3lt 0 69 1 li 15 a.3 

3 Waste Characterlsllcs Toxlclry 0 1203 5 ‘4 15 a.4 

3l Targets 4 a.5 
Populallon Wllhln B 002345 4 4 20 

1-Mile Radius 
Distance to a 0 051 2 3 4 0 12 

Crlllcal Habitat 

Tcdal Targets Score 41 32 

g If line q Is 45. rnul~lply q x q x q 
II line a Is 0. mulliply q x q x q x q 900 21.600 

3 Dlvlde line q by 21.800 and multiply by loo SDC - 4.2 / 

DIRECT CONTACT WORK.SHEET 
'Area posted as Government Property, No Trespassing and security available. Offsfte 

no controls but no evidence of significant offsite release, assign 1. 
‘Tetrachloroethylene in spring allows direct contact. 
3Based on tetrachloroethylene toxicity. 
4Population in 1 mile radius is 4000. However BettiS is not an uncontrolled site, assiqn 1. 
5No critical habitat within 1 mile of facility. 
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The Bettis Laboratory installation assessment team for the CERCLA Phase I 
report included members of Radiological Controls and Engineering's Radiation 
Health group. The Radiation Health group currently is cogniiant of the 
radiological and non-radiological environmental programs at Bettis. The en- 
vironmental programs include air, water and solid waste. Rakiiation Health is 
responsible for compliance at Bettis with federal, state and/local laws in- 
cluding the Water Pollution Control Act, Clean Air Act, Resource Conservation 
and Recovery Act, Toxic Substances Control Act, and Comprehensive Environmental. 
Response, Compensation and Liability Act. 

The Radiation Health assessment team consists of the group Manager, the 
Environmental Engineer, and the Environmental Technical Assistant. 

Qualifications for the assessment team members include: 

.Manager 
Education: BS in Chemistry 

PhD In Inorganic Chemistry 

Experience: Environmental Control Officer, U.S. Navy, for three years. 
Three years experience in radiological and non-radiological control at 
Bettis as Manager of Radiation Health. Responsibilities include, 
overseeing of radiological and non-radiological data collection and 
evaluations for air, water and soils. Oversees site compliance with 
RCRA, TSCA, CERCLA and CWA, and radiological environmental'rules and 
regulations. 

I 

Environmental Engineer 
Education: BS in Biology 

MS in Hygiene, Water Pollution Control 
MS in Civll Engineering (Environmental Engineering) 

License: Engineer in Training (EIT) 

Experience: Over 10 years experience in environmental control including 
government, consulting and industry, including five years at the Bettis 
Laboratory. Experience prior to Bettis includes: 

evaluation of land disposal sites for municipal and industrial 
wastes for compliance with regulations and environmental impacts 

collection of water, solid waste, and soil samples for analysis 

data evaluation of water, waste, and soil sample analysis results 

supervision of monitoring well installation 
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subsurface investigations for foundation and environmental studies 

landfill design and operation 

preparation of technical reports. 

Bettis responsibilities include being cognizant profes 
Laboratory environmental control program. This includ 
pliance with applicable requirements of RCRA, CERCLA, 

Environmental Technical Assistant 
Education:. Pursuing BS in Natural Sciences 

Exoerience: Fourteen years experience at Bettis Labor 
eludes six years as a chemical technician in various a 
chemistry labs at Bettis. Responsibilities included w 
the analytical labs. As a member of the Radiation Hea 
responsibilities have included evaluating Laboratory c 
RCRA, TSCA, and water pollution control laws. 

! 
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Appendix F 

Glossary of Terms Used 
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Aquifer isa completely underground water resource. 

Comprehensive Environmental Response, Compensation and Liabilitb Act of 1980, 
(CERCLA) is the law passed by the U.S. Congress and implemented by EPA 
intended to correct environmental problems arising from past improper.waste 
disposal. Commonly referred to as "Superfund". 

I 
Contamination is the presence of hazardous substances at levels which pose 
potential health and safety risks to the public, site workers, 'or occupants, 
or render some portion of the environment unsuitablefor use. 

Contractor for the purpose, of this Order, is any DOE management contractor, 
prime contractor, or subcontractor subject ot DOE Acquisition Regulations 
(DEAR), Final Rule, 48 CFR CH. 949 FR 11922 (3-28-84), Section 952.233-71 
"Safety and Health and Government Owned and Leased Facilities". 

Decontamination is the process of reducing contamination to comply with 
applicable standards or criteria. 

Discharge is the accidental or intentional release of hazardous materials or 
wastes. 

Endangered Species are those animals, by virtue of their decliiing numbers, 
that are threatened with extinction. 

Habitat is the region in which an organism is commonly found. The habitat 
does not include migration routes used by organisms during seasonal 
migrations. 

Hazard Ranking System is the methodology used by EPA to evaluate the relative 
potential of inactive hazardous waste facilities to cause health or safety 
problems, ecological or environmental damage (see Appendix A, 40 CFR 300). 

Hazardous Substance is: (1) any substance designated pursuant to Section 311 
(b)(2)(A) of the Federal Water Pollution Control Act; (2) any element, 
compound, mixture, solution, or substance designated pursuant to Section 102 
of CERCLA; (3) any hazardous waste having the characteristics identified under 
or listed pursuant to Section 3001 of the Solid Waste OisposallAct; (4) any 
toxic pollutant listed under Section 307(a) of the Federal Water Pollution 
Control Act; (5) any hazardous air pollutant listed under Section 112 of the 
Clean Air Act; (6) any imminently hazardous chemical substance/or mixture with 
respect to which the Administrator of EPA has taken action pursuant to 
Section 7 of the Toxic Substances Control Act. 

Hazardous Wastes are those wastes defined by EPA in 40 CFR 261 as hazardous 
wastes. 
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Inactive Hazardous Waste Disposal Site is an area where a hazavdous substance 
has been deposited, stored, disposed of, or placed or otherwise come to be 
located. It can be any building, structure, installation, equipment, pipe or 
pipeline (including any pipe into a sewer or publicly owned treatment works), 
well, pit, pond; lagoon, impoundment, ditch, landfill, storage container, 
motor vehicle, rolling stock, or aircraft. Excluded are areas that have a 
permit issued. or have been accorded interim status under Subtitle C of the 
Solid Waste Disposal. Act or the Memorandum of Understanding between the DOE 
and the EPA for hazardous waste and radioactive mixed waste management, or 
operated under the provisions of DOE 5480.2 and DOE 5820.2. 

Incident is any occurrence, or unusual occurrence which resulted in injury to 
personnel, wildlife or the environment. 

Inspection is the act of reviewing the characteristics of an item or 
location. Inspection does not include taking samples. 

Installation Assessment is the determination of the hazards to human health or 
the environment caused by sites containing hazardous materials which are 
inadequately controlled. 

Migration is the movement of hazardous substances from the disposal site by 
means of air, surface water, or groundwater. 

Resource Conservation and Recovery Act of 1976 (RCRA) is a law passed by the 
U.S. Congress and implemented by the U.S. EPA. RCRA'controls the management 
of hazardous wastes from generation to final disposal. 

Surface Waters are those aquatic resources which exist entirely (or nearly so) 
on the surface. Surface waters include lakes, rivers and wetlands. 

Waste Disposal is discarding of materials which have served their intended 
purposes and are no longer needed. 

Waste Generation is the action which first causes a material to be spent or 
useless. 

Wetlands are areas saturated or nearly saturated with water. Wetlands include 
swamps, marshes and bogs. 
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